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In vivo and in vitro Labelling of Epithelial 
Tumor Cells with Anti 17-lA Monoclonal 
Antibodies in Bone Marrow of Cancer Patients 

G SCHLIMOK. H. GOTTLINGER,' I. FUNKE.' S. SWIERKOT, H. HAUSER. 
°- and G. RIETHMULLER' 



INTRODUCTION 



only in the n^inority of patients with so.i. tu.^^^^^^ 
„etLtases be detected when the diagnosis [^^^^ removal of 

made. And yet even after highly efficieni. ^ ^^^^^^p^^^^^^^ 

the primary cancer a -"ajority of those pa 

„,etastases in the course of several years, i majority of 

sumed that systemic distribution takes pia ^^^^ p^^ba- 

patlents at a rather early ^^age in their tumor 6 tumor. 

prior to the time of ^P^-^^^^^^^^ agtases or disseminated tumor 
The detection of such early ^^°^°^^^^^^^ll^^ostic procedures. The 
cells poses a problem for %«"«d new prospec- 

development of n^w Immunologic ^^^^"^^^^f Lmunocytochemical 
tives for this difficult field. P^'l^.^^^^^ of single tumor 

procedures permit the unequivocal ident^^^^ ^g^^^^^^ 
cells in lymph "^^e tissue or bone tnarrow^^^^ regimens are only 
micrometastases, adjuvant cytostatic or frequent organ 

of limited benefit f^.-; those patients with ^ ^^^^^ passively 

tumors. It is this difficult therapeutic ao greatest effi- 

administered antibodies supposed to have their g^ ^^^^^^ 

ciency, since antibody-mediated lysis is ei nionoclonal 
rating cells and works best on single celis^^^ ^^^^^^ ^^^^^ 

antbody 17-1A had already been introducea i antibody in a 

I and II trials, we have investigated the use oi ^ ^^^^ 
diagnostic and therapeutic approach i^ Pat^ent^s yit 
micrometastasis of various epithelial tumors. 

PATIENTS, MATERIALS AND METHODS 
In 73 patients with Pri-^y cancer of the breast__ (n = 38) . ^co^lon^ or 
rectum (n = 24), stomach ' °resect ion of the tumor. After 

aspirations were Pe^/0'-^,^l„^^'^'^"„|erwlnt an extensive diagnostic 
primary diagnosis all patients underwent 

zentralklinikum Augsburg and Institut fur Immunologie 

Universitat Munchen, 
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program which included chest x-ray, sonography of the upper abdo^ 
men, bone scintigraphy and abdominal computer tomography. Patients 
hospitalized for other than malignant diseases served as controls 
Informed consent was obtained from all participating patients* 
Staging of patients was performed according to the TNM classifica- 
tion. 

Bone marrow was aspirated from the iliac crest and, less often 
from the sternum. A mean volume of 8.5 ml of marrow per patient was 
obtained which yielded an average of 1.6 x 10° nucleated cells 
After density cent rifugat ion in Ficoll-Hypaque the cells were cen- 
trifuged on glass slides with a cy tocentr if uge. After fixation with 
acetone the cells were stored at -70^C. For iramunocytochemistry the 
antibody MAB ant i-cy tokeratin Ck2 (IgGi) was used, which reacts 
with cytokeratin component 18 of cylindrical epi thel ia . ( ^ > 5 ) The 
antibodies M77 (IgG^b) and M79 (IgG2a), recognizing the IT-U 
antigen, were used in a 1:1 mixture to detect the 17-1A glycopro- 
tein (37 kD) on the cell membrane of epithelial tumor cells. The 
antibody reaction was developed with the alkaline phosphatase (AP) 
technique using a polyvalent rabb i t -ant i-raous e Ig antiserum and 
preformed complexes of AP and monoclonal anti-AP an t ibodies. ^ '^5 Por 
detection of cells labelled in vivo with anti-17-1A MAB, the fixed 
marrow cells were stained without prior incubation with the first 
antibody. Gierasa staining was performed in parallel on all marrow 
aspirated. 

Therapy with MAB 17-1A 

For therapy MAB 17-1A was kindly provided by Dr. Hilary Koprowski, 
Philadelphia. After 1 hr centrif ugation at 100,000 g, 100 or 500 rag 
of 17-1A was diluted in 250 ml saline and infused i.v. over a 
period of 1-2 hours. Patients were treated according to a study 
protocol approved by the Ethics Committee of the University of 
Munich Medical Faculty (to be published elsewhere). 

RESULTS 

Detection of isolated tumor cells in bone marrow aspirates 

After staining with ant i-cy tokeratin antibody Ck2 epithelial tumor 
cells were observed in 16 out of 73 aspirates (Table 1). In 11 out 
of the 16 Ck2-positive marrows the combination of two anti 17-1A 
antibodies (M77 and M79) clearly stained epithelial cells (Table 

2) . Examination of the marrow after conventional Giemsa s taining 
led to the diagnosis of tumor cells in only 4 patients all of 
whom were stage M^, i.e. had manifest distant metastases. 

Marrow aspirates of control patients with no malignant disease 
gave no positive reaction with ant i-cy toker at in in 60 cases and 
7}.^V^^^^ no positive reaction with the two anti-17-1A antibodies 
(M77 and M79) in 8 cases. 

17 Ta^^ labelling of tumor cells in marrow after infusion with MAB 

Six patients in whom Ck-2 positive cells were detected in the bone 
marrow were selected for infusion therapy with MAB 17-1A (Table 

3) . Of these patients, three showed tumor cells in the marrow 
stained with the combination of M77 and M79 immediately prior to 
infusion. One of the 3 patients also had clinically manifest meta- 
stases. In the other two patients mouse Ig-coated tumor cells were 
detected 2 hr after infusion without in vitro addition of MAB 17- 
lA. Thus, the infused mouse IgG2a ^^st have labelled the cells in 
vivo. 

In patient W.L., suffering from wide-spread metastatic mammary 
cancer, m vivo labelling of tumor cells in marrow was not detect- 
ed . 



Table 1 
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Histologic diagnosis 
of patients 



Positive Reactions 
MAB Ck2* 



Breast cancer (n = 38) 
Stage Mq 
Stage M-] 



5/35 
3 / 3 



Colo-rectal cancer (n = 24) 
Stage Mo 
Stage Ml 



2/15 
2/9 



Gastric cancer (n = 7) 
Stage Mo 
Stage Ml 



0/4 
3 / 3 



Bronchial cancer (n = 4) 
Stage Mq 
Stage Ml 



0/3 
1 / 1 



total cancer patients 



16 / 73 



control patients hospitalized 

and/or operated 
for non-malignant disease 



0/60 



* APAAP method as outlined under METHODS 
Monitoring tumor cells in patients treated with MAB 17-1A 

According to the above mentioned protocol 3 patients were tr^ 
with 17-1A infusions in ^^^^^^ly ^n^ervals (^^a^^^^^' ^^-^^ ^^^^^^^^^ 

during therapy. 
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Table 2 

Correlation between anti-cytokeratln (Ck2) positive and 
anti-17-iy^positlve tumor cells in bone .arrow of patients 

With various forms of cancer 



Positive staining with 
anti-cytokeratin 



Breast cancer 
Colo-rectal cancer 
Gastric cancer 
Bronchial cancer 

Total 



8 



16 



Staining with anti-17 n 
positive negative 



5 
3 



3 
1 
1 

0 



1 1 



DISCUSSION 

'iosl^'lrli^ir.r^^^^^^^^^ or patients wit. the 

The detection of Isolated die A i^ has widespread miorometastases 
tinctly improved s^ncf tL \'n\;°,^,"^^J^^^ ^ells has been di's^J 

for immunocytochemical analysis nJ^in. = monoclonal antibodies 
gainst an epithelial membrane antigen flMA/°M^°Vi"^^' antisera a- 
already had detected micrometastasoe 1^^ I' ^J^Y^^^® ^"<1 coworkers 
•narrow of mammary care inoma wit- h = isolated tumor cells in 

cy.(8,9) The significance of their rinHf"''P''^^^"Sly high frequen- 
by the subsequent demonstration of fnti F^a J'^/'^ened . however, 

ing with lymphoid cells 1 oT ThCs the nV.^r ^"^^'^'''^^^^ cross-react- 
against cytokeratin appear;d of g^elt adv.n.'°°"°°?°"^^ antibodies 
ratin was consistently negatlvl on bon^^ ®^ antl-cytoke- 
ortTrll/. lo* Prelimfnar/ study Tf o.^r^ h"//'!'?.'!. Por..l 



Of the-anti-Ck2%';tlVory"t7en'roSinL°ritH'?^ usefX^L' 
alkaline Phosphatase staining ga?e a 1-^-^'^ - method, where 

ably low background. ( 121 ^ ^ ^ bright red color with remark 



^-i^wo^iid uaat 

ably low background. ^ > - - l emarK- 

manJ^eVt-d^sla^^t^refasVa^st^s l^r^YeS ILllli^T.'^'''^'^^' clinically 
marrow. The majority of the Sk2-pL!?it^^^.^f- ^^^^^ ^hei? 

to be positive after staining with mIb 17 V.^"^-nl •^'^'^^ 
served special attention because of ift ^7-^*,- This antibody de- 
ing of tumors In situ and its lack ff siHr^r"/^ homogeneous stain- 
of patients. The in vitro cytotoxicftv n^ ^" « ^^"-^^ S^-oup 

systemCiS) supported by its in viv/ ^ ^ ^^^^ antibody in an ADCC 
transplants in the nude mouse (1^) inhibitory activity on tumor 

beeS°trat\'| IT, rA^°'>?![A°iVfn^ISjlnie/^r ^ ' " '^'^'^ 
objective responses have been reoorf^S fa^'^f^T^ °^ ^^eir disease, 
warranted to expore the therloeutio Xfr- \ ^^^"^ therefore 

patients without overt distlnt^}:t2j^^'-°^^^°y °^ the MAB 17-1 A in 
val or survival will brthfLrt fi/n?/.' ^''^"^•^ tumor-free inter- 
r-egimen, detection of isolated tnmon ff"*' Parameter in such a 
under therapy may be a valSwe adjuncrfor i^f ^"^ their monitoring 
tie strategies. Metastasis li^e 'iar^^o^^ne^T 7s^T"m^l%^is\\^^^^^^ 
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cess, thus invasiveness and dissemination are necessary steos but 
not sufficient to lead to successful metastasis. Further studies 
are required to analyze biological qualities of these disseminated 
direa'se^ '° correlate those to the long term course of the 
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